Blood loss is the major cause of postoperative mortality and morbidity associated with hepatic resection.
INTRODUCTION
Blood loss is the major cause of postoperative mortality and morbidity associated with hepatic resection [1] [2] [3] [4] 18 years of age were eligible for the study irrespective of the underlying pathology or the type of lesion and resection performed. None of the patients seen within the time interval were withheld. At least two patients were operated on in each center, and all operations were performed by senior surgeons familiar with hepatic surgery. Hepatic tumors, more often malignant (n 21) than benign (n 6), were the most common indications. Malignant tumors were more often secondary (n 16) than primary (n 5). Hydatid cysts were the second most common indication (n 10). Two patients were operated on for complicated biliary cysts, one for cholangiocarcinoma of the porta hepatis with spread to the adjacent hepatic parenchyma, and one patient for Caroli's disease.
Assessment criteria Questionnaires were specifically drawn up for the study and were filled out by the participating surgeons in a prospective manner. Although the USD was used in all operations, the surgeon was free to choose between the USD and his own usual technique for each individual step of dissection according to operative circumstances. For a given operation, only one of the two apparatus was available. The main end point of the study was the quantity of blood and total fluid volumes infused during the operation. Subsidiary criteria were: (1) operative mortality (deaths occurring during the first postoperative month), and (2) postoperative morbidity (hemorrhage, biliary leaks, intra-abdominal sepsis).
Specific criteria were used to evaluate the USD: (1) The duration of operation was measured from the time of incision until skin closure. The duration of resection was measured from the start of dissection until complete achievement of parenchymal hemostasis.
In addition, each surgeon was asked to express his opinion about the ease of utilization, the capability, and the handiness of the hand-piece. The operating room staff was asked to evaluate the general design, ease of set-up, training for utilization, transportation, upkeep, and maintenance of the device.
Surgical Operations
The abdomen was entered through a right (n 13) Table 3 . Ultrasonic dissectors were thought to reduce blood loss but made the hepatic resection neither easier nor more expedient. At the end of the operation, the surgeon made an overall subjective evaluation of the usefulness of USD taking into account both the dissection of the main pedicles and the transection of hepatic parenchyma. Even though no one operator thought that the USD was indispensable (grade 5), 73% believed it to be helpful (grade 3) or very helpful (grade 4) (Figure 1 ). The benefits derived from the use of the USD varied according to the type of procedure performed (Table 4) . Major hepatectomies and segmental resections were greatly enhanced by the use of USD as compared with the other types of resection. The overall assessment showed no difference between left lateral segmentectomies, atypical resections performed for removal of secondary metastatic deposits, and excisions for hydatid or biliary cysts. Nevertheless, the benefits derived from the use of USD in parenchymal section were not similar for the two last procedures. With respect to fracture techniques or electrocautery, 70% of the surgeons favored the USD for excisions of cysts and only 30% for the wedge hepatic resection of metastatic tumors.
The time required for operation and hepatic resection is found in Table 5 . The performances were similar with the two devices. On the other hand, the ease of utilization, the handiness, and maintenance of the two devices were not identical. Differences were essentially related to the characteristics of the handpiece. Greater weight and the presence of suction tubes made the CUSA handpiece System less [1] [2] [3] [4] [5] [6] and intraoperative bleeding seems to be the most critical factor affecting the postoperative prognosis6. As the present series was not randomized, the volumes of blood and other fluids infused were thought to be indicative of the severity of the operation and underlying disease, rather than related to the use of one or the other devices. In the surgeon's opinion, parenchymal section was less hemorrhagic with the USD ( 4 .8% mortality and 12% morbidity compare favorably with those of other series4-6. Postoperative hemorrhage, abscess formation, and biliary leaks resulted either from inadequate control of bleeding, or extensive devitalization of tissues at the site of parenchymal resection3. One of the theoretical advantages of the USD is to provide optimal control of bleeding during the dissection of the liver parenchyma, reducing the amount of devitalised tissue when compared with other techniques14. However the reduction of devitalized residues is also influenced by rigorous attention to the segmental anatomy of the liver and avoidance of transfixing mattress sutures at the margin of resection. The benefits of omental 5 or other flaps 16 and/or of various local hemostatic substances to this end warrant further investigation.
The major advantage of the USD which became apparent during this study was the ease of control of arterial and venous intra-and extrahepatic pedicles, with particular reference to the hepatic veins. On the other hand, the parenchymal section was found to be neither easier nor more expedient than with the more commonly used techniques. Andrus improve operating conditions, such as the ND-YAG laser or the microwave tissue coagulator7. The particular aim of the latter is to achieve liver tissue hemostasis, and this technique may prove to be a useful adjunct to USD, particularly with reference to segmental resection. Because of the high costs of these devices, however, and especially when used conjointly, further prospective studies are warranted before advocating their routine use. appeared to be short since it was noted that those surgeons who used the USD more than twice felt more and more comfortable with each case performed.
In 1986 Andrus studied the USD in thirteen patients, but found that hepatic transection was tedious and slow compared with the finger fracture or the clamp fracture technique. This cry has been taken up by several very experienced hepatic surgeons who are used to rapidly dissecting through hepatic parenchyma and then spending a good deal of time controlling bleeding afterwards.
Nonetheless, because the end result is so much cleaner and dryer with the USD, very little time is required at the end in order to control bleeding and I have always felt that it was worth the extra time. Furthermore, over the years, as experience has been gained, it no longer seems to be valid to claim that the USD slows down hepatic surgery. In fact, Millat et Clearly, the USD does not a surgeon make. However, for those who are interested, it does allow them to find hepatic anatomy once the effected segment has previously been fully mobilized. It is my hope that more surgeons will be able to safely perform hepatic resections because of the USD and thus more patients will benefit and the cycle of referrals will be increased.
